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Hi Lon,
 
Am attaching the beginnings of a draft presentation on risk as well as the RSC draft  I already sent
 you.  If you have time to look at them – especially the draft presentation - that would be good.
 
I discussed the origins of 10-6 in what I think is a pretty impartial approach – that is my goal.  
 Presentation will change and grow as I work more on it – whole sections on the criteria are not
 written yet.
 
Tried to make a very simple description of the linear low dose approach – please see if it looks
 correct. Will also draw a simple picture to accompany it.   Just trying to get a simple description to
 provide a concept that our interested parties can think about and understand – they will not need
 all the details and if they want them we can provide additional references they can check out
 themselves.
 
Thanks for your help. 
 
Cheryl 
________________________________________________________

Cheryl A. Niemi 
Surface Water Quality Standards Specialist 
Department of Ecology 
P.O. Box 47600 
Olympia  WA  98504 
360.407.6440 
cheryl.niemi@ecy.wa.gov
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Acceptable risk levels for carcinogens:  their history, current use, and how they affect surface water quality criteria







What chemicals are we talking about?

Chemicals that cause cancer: carcinogens



Specifically, those carcinogens with risks calculated to be linear at low doses.  This includes the chemicals designated as carcinogens in the National Toxics Rule.



What does “risks calculated to be linear at low doses” mean?



These chemicals are assumed to have no threshold for effects, and one molecule of the substance is assumed to confer some increase in the risk of contracting a cancer.  So – when you draw out the observed dose-response curve and then extend the line to ground it at “zero” for “zero effects at zero dose”, you extrapolate a dose-response line that is linear for very low doses.







Picture of the Dose Response Curve and linear extrapolation



Draw or find a simple one…



We will talk more about the details of carcinogens and non-carcinogens at Policy Forum # 5.  







		Laws		Levels of Protection

		Federal Insecticide, Fungicide, and Rodenticide Act 		. . function without unreasonable and adverse effects on human health and the environment, §3

		National Contingency Plan		. . . provide the basis for the development of protective exposure levels, § 300.430(d)

		Clean Water Act 		. . . standards shall be such as to protect the public health or welfare, enhance the quality of water and serve the purposes of this Act., §303(c)(2)(A) (water quality standards language)

		Clean Air Act		varies within statute by source or contaminant

		Toxic Substances Control Act 		. . . assure chemical substances and mixtures do not present an unreasonable risk of injury to health or the environment, §2(b)(3)



Language in the laws varies, but encompasses similar concepts of protection

Reviewers:  Check this carefully please.  Is this correct for your programs?





How do regulatory agencies deal with the different guiding language in the laws?

In general, default approaches are used :  

For risks calculated to be linear at low doses, agencies use acceptable risk levels between 10-6 and 10-4

In some cases the risks from multiple chemicals are addressed, but in many cases only individual risk is calculated (e.g., CWA EPA recommended human health criteria)





History of the 10-6 Risk Level


Best information we have indicates 10-6 originated with the USFDA

1973 FR proposal for a risk level of 1 in 100,000,000 

1977 final FR adoption in 1977 as 1 in 1,000,000



A screening level of “essentially zero” or de minimus risk



Used for evaluation of residues in food-producing animals.  



Specifically, diethylstilbestrol (DES), for which no permissable residue was allowed





DES was used as a growth promoter in cattle.  





How is 10-6 currently used?

10-6 started out with the FDA as a lower “zero risk” level , and has since come into broad usage



10-6 is currently part of many state and federal environmental programs:

CWA

CERCLA

CAA



Expressed in guidance, regulation, or law as a target for acceptable risk or as part of a range of acceptable risk

Guidance examples:  CWA EPA recommended human health criteria 

Regulation examples: WA SWQS risk level of 10-6, Oregon SWQS, CERCLA’s National Contingency Plan, the National Toxics Rule

Law: WA’s Model Toxics Control Act??



Fully embedded in current regulations, guidance, and practiced at sites throughout the nation.  



Message:  Use of 10-4 to 10-6 risk levels is with us now, and is probably with us for the long haul. 











		Federal program		Low Dose Linear Risk Level		Information

		Clean Water Act		304(a) criteria are published at a 10 -6 risk level
EPA 2000 guidance recommend that States and Tribes set
criteria at 10 -5 or 10-6
Most highly exposed populations should not
exceed 10 -4 risk level		EPA 2000 guidance recommends using data for fish/shellfish consumers only (do not include non-consumers).

		CERCLA		Excess upper bound lifetime cancer risk to an individual of between 10-4 to 10-6		Decisions made within a risk range for excess cancer of 10-4 to 10-6. If cancer risk is greater must take action, and if it is lower no action can be taken.

		Clean Air Act		For Hazardous Air Pollutants (HAPs):
Limit Maximum Individual Risk (MIR) for cancer to
no higher than about 10-4 (MIR is the person
exposed to maximum lifetime HAP concentrations)
– Protect the greatest number of persons to less than
10-6 lifetime cancer risk		

		Safe Drinking Water Act		No increase in cancer 
		Non-regulatory level - Maximum contaminant Level Goal (MCLG)

		Safe Drinking Water Act
		Risk-based approach overlain by analytical/economic considerations		Regulatory level – Maximum contaminant Level (MCL)

		National Toxics Rule (1992, contains Washington’s current HHC)		10-6 		Paired with the FCR for the general population in the criteria equation, average of consumers and nonconsumers



Specific examples:  Federal programs and risk levels

Reviewers:  Check this carefully please.  Is this correct for your programs?




























		State Program		Low Dose Linear Risk Level		Information

		Surface Water Quality Standards				

		Groundwater Quality Standards				

		Model Toxics Control Act				

		Sediment Management Standards				



Specific examples:  State programs and risk levels

Reviewers:  Check this carefully please.  Is this correct for your programs?







What about risk levels and human health criteria?

WA WAC

NTR

…..
















Relative Source Contribution Information



What surface water use is being addressed in this rule-making and what are the exposure routes?

Washington’s surface waters provide fishing and shellfishing opportunities, as well as water for drinking.  These uses are protected under the state’s water quality standards.  To address the possible human health effects from exposures to toxic chemicals found in locally caught fish and shellfish tissues, and from drinking untreated surface waters, EPA developed recommended human health-based criteria (HHC) for a large suite of toxic chemicals that could be found in the water column, and that could bioaccumulate into fish and shellfish tissues.  EPA promulgated HHC to the state of Washington in 1992, and the state is currently under that federal rule.  The information here is part of the discussion and process around Washington’s development and adoption of HHC into the state’s water quality standards, and the state’s subsequent release from the federal rule.  

What is a Relative Source Contribution (RSC)?

For purposes of calculating human health-based surface water quality criteria (HHC), the RSC represents the portion of an individual’s daily exposure to a contaminant attributed to the surface water pathway (drinking untreated surface water and eating locally (within-state) caught fish and/or shellfish).   The RSC helps account for exposures to a contaminant through sources other than drinking surface water and eating locally caught fish and shellfish, such as treated drinking water supplies or air. EPA accounts for these other contributions when calculating the HHC by incorporating the RSC into the calculation

RSCs are only used when the chemicals they are applied to show their toxicity through a “threshold effect.”  This type of effect means that doses below a certain level show no effect, but after a certain threshold dose is reached, effects have more likelihood of occurring as the dose increases.  These chemicals include non-carcinogens and a very few carcinogens.  RSCs are generally not used with carcinogens because the measure of toxicity generally used with carcinogens, the cancer slope factor (CSF), is a modeled number that is based on the assumption that one molecule of a chemical could prompt a carcinogenic response.  Using this approach, which is called the “liner multistage model,” there is no “safe” dose to allocate to other sources, so a RSC cannot be used.  Instead, a risk level is used which is generally set at a very protective level.  This risk level, combined with other inputs to the HHC equations, is assumed to confer a high level of protection on the population being examined.



How is the RSC used in calculating human health-based surface water quality criteria (HHC)?

EPA currently uses RSCs in the calculation of nationally recommended HHC for 17 chemicals.  The criteria chemicals and accompanying RSCs are shown below:

		Criteria Pollutant 

		EPA’s Relative Source Contribution Value





		Antimony

		40%



		Chlorobenzene

		20%



		Chlorodibromomethane

		80%



		Cyanide

		20%



		Endrin

		20%



		Ethylbenzene

		20%



		gamma-BHC (Lindane)

		20%



		Hexachlorcyclopentadiene

		20%



		Thallium

		20%



		Toluene

		20%



		1,1,2-Trichloroethane

		20%



		1,1-Dichloroethylene

		20%



		1,2,4-Trichlorobenzene

		20%



		1,2-Dichlorobenzene(o)

		20%



		1,2-trans-Dichloroethylene

		20%



		1,4-Dichlorobenzene(p)

		20%



		Methylmercury

		2.7x10-5 (subtraction method)



		Information in this table supplied by USEPA Region 10, current as of 11/2012.







The remainder of EPA’s nationally recommended criteria for non-carcinogens do not include use of a RSC.  In effect, not using  a RSC (such as the RSCs listed above) results in 100% of the daily allowance of those chemicals being allocated to the surface water pathway.

What is EPA’s most current guidance on use of RSCs for CWA criteria development?

EPA 2000 recommends two approaches to the use of RSCs.  The default approach is to use a RSC ceiling of 80% (RSC = 0.8), and a RSC floor of 20% (RSC = 0.2).  The guidance also includes a method called the “subtraction method”, which EPA used in calculating the 2001 methylmercury criterion.

EPA’s guidance was developed in 2000, and since that time has been incorporated in the recalculation of HHC for the 17 non-cancer causing chemicals in the table above.

How does changing the RSC change the criteria?

The RSC acts as a straight multiplier on the noncarcinogen criteria equations. For instance, if 100% of the daily dose of a chemical is allocated to the surface water pathway, then the RSC = 1.0.  If 80% of the daily exposure is allocated to the surface water pathway (meaning that 20% of exposures come from some other pathway such as treated drinking water and/or air), then the criterion equations include a RSC of 0.8 as a multiplier.  This results in the calculated criterion being 20% less than the criterion if it were calculated with a RSC of 1.0.  The smaller the RSC, the smaller the HHC concentration.

How are default RSCs developed in consideration of other regulatory programs?  Is there coordination (I do not think so but want to ask the question again just to verify)?  For instance, are some regulatory programs given more of the RSC because they are assumed to be easier to control?  Are personal choice activities like smoking cigarettes or eating smoked foods accounted for in any reg? (HELP!   AS FAR AS I KNOW THESE TWO EXAMPLES ONLY ADDRESS PAHS WHICH ARE CARCINOGENS – ARE THERE ANY PERSONAL CHOICE ACTIVITIES I COULD USE AS AN EXAMPLE THAT ARE CLEARLY NONCANCER-EFFECTS RELATED??  Would eating tunafish sandwiches count as a personal choice activity?  We have fish advisories that recommend limiting tuna…) taken into account when RSCs are developed?



Example of RSC use in another regulatory program: the Safe Drinking Water Act:

The RSC is used frequently in the development of Safe Drinking Water Act goals.  The following text is taken from EPA’s SDWA web sites, as indicated below.

 http://safewater.supportportal.com/link/portal/23002/23015/Article/20103/What-is-the-relative-source-contribution-RSC-with-regard-to-development-of-drinking-water-standards:

“The RSC represents the portion of an individual’s daily exposure to a contaminant attributed to drinking water. Individuals can be exposed to a contaminant through sources other than drinking water, such as food or air. EPA accounts for these other contributions when calculating the maximum contaminant level goal by incorporating the RSC into the calculation (54 FR 22062, 22069; May 22, 1989).  Additional information on standard setting is available at http://water.epa.gov/drink/standardsriskmanagement.cfm.”

http://safewater.supportportal.com/link/portal/23002/23015/Article/15808/How-does-EPA-estimate-the-relative-source-contribution-RSC:

“EPA uses the following approach to estimate the RSC when calculating the maximum contaminant level goal (MCLG) for a particular contaminant: 
Where sufficient data are not available on the relative contribution of total exposure from each source of a contaminant, EPA estimates the drinking water contribution at twenty percent of the total daily exposure (54 FR 22062, 22069; May 22, 1989). 

For drinking water contributions between eighty and one hundred percent, EPA uses an eighty percent “ceiling” (i.e., maximum drinking water contribution). The “ceiling” accounts for the possibility of unusual exposures (e.g., individuals exposed to higher than currently indicated levels of a contaminant in food) or for changes in the distribution of a contaminant in the environment. The “ceiling” provides a margin of safety for those individuals. 

For drinking water contributions between twenty and eighty percent, EPA uses the actual data as the estimate for the RSC. 

For drinking water contributions less than twenty percent, EPA uses a twenty percent “floor” (i.e., minimum drinking water contribution). The “floor” represents a level below which additional incremental protection is negligible. It also indicates that control of other more contaminated media (e.g., air) will have greater reduction in daily exposure (56 FR 3526, 3535; January 30, 1991).”







